THF contributions to be made to-night are based on material collected in the Gynecological Department of the Royal Infirmary under my charge. They are concerned more particularly with the healing of wounds in the uterus, a subject of great clinical importance at the present time.
and Dr. McIntyre to undertake with me an investigation of the healing of wounds in the uterus, and the papers we present to you to-night are the outcome of these investigations.
The wounds we propose referring to are those which have resulted from the following operations: (1) Myomectomy; (2) Perforation of the uterus by a sound; (3) Resection of uterus bicornis; (4) Caesarean section when the incision was placed over the upper contractile portion of the uterus (ordinary conservative Cetsarean section); (5) Ceesarean section where the incision was made over the lower uterine segment.
In this evening's programme I propose to take up the subject from the clinical standpoint. Dr. McIntyre will present the results of his histological studies of various uterine scars, while Dr. Hendry will describe his personal experience of Caesarean section where the incision was made over the lower uterine segment. Many of the cases to which he will refer were " repeat" operations on that particular area. He will also contrast the scars found in the upper and lower segments.
I. MYOMECTOMY.
This subject was brought prominently before your notice by Mr. Victor Bonney last session. The subject concerns gyntecologists very particularly at the present time, and for two reasons: (1) Because many surgeons do not fully -appreciate the possibilities of myomectomy; they perform hysterectomy when myomectomy is in the circumstances a more desirable procedure. This applies more especially to general surgeons who essay operations in our surgical field. But even yet some gynsecological surgeons do not appreciate the extent to which this conservative operation may be employed. (2) Certain electrical and radiological experts with little knowledge of gynaecology, sometimes on their own responsibility and on other occasions supported by a physician, advocate and carry out electrical treatment when such a procedure is inadvisable. This paper is not concerned with such matters. I merely wish to-night to range myself alongside of those who contend that very extensive myomectomies may be performed and give most gratifying results. This is the operation which we as gynmcological surgeons should develop and encourage; it is the reply to the somewhat indiscriminate employment of X-rays which one might -almost characterize as one of the vogues of present-day medicine.
As illustrating the extent to which the operation may be employed, permit me briefly to refer to the following case, where I actually bisected the body of the uterus.
The patient was a young woman who was suffering from profuse meenorrhagia associated with a large fibromyomatous uterus. I curetted the uterus before her marriage, but with only temporary benefit. She married, and was condemned by others to hysterectomy or X-rays, but she returned to my care under the advice of her family doctor. She was examined under an anesthetic, when I expressed the opinion, that while I could not promise that the uterus could be conserved, I had considerable hope that it was possible. At the operation I found a large fibroid of the fundus, and the position of the tubes and round ligaments indicated that it was projecting far into the uterine cavity. I therefore removed the tumour with a portion of mucous membrane. Having repaired the edge of the wound, I approximated the two halves of the uterus and stitched them together. She-made an excellent recovery, and fifteen months later became pregnant. Her pregnancy was uneventful. Her labour was protracted, as the presentation was occipito-posterior, but she was satisfactorily delivered at term by Dr. Hendry of a full-time living child weighing 8ilb.
Here was a uterus with an extensive wound including the whole thickness of both anterior and posterior walls, and extending into the cavity, and yet the wound healed so satisfactorily that it stood the strain of pregnancy and a protracted labour.
As a matter of fact, authentic cases of rupture of the uterus after myomectomy are very few indeed.
Unfortunately, the only specimen of a uterus removed by hysterectomy ten years after I had performed myomectomy was lost. I cut it up in the operating theatre, but could find no definite scars. It presented all the appearances of a chronic subinvoluted uterus (chronic metritis).
Multiple Fibrontgyomiata removed by Myomzectoiny.-A patient, aged 32, consulted me on account of very severe helmorrhage due to mnultiple fibroids which could be readily palpated fromn above the symphysis pubis. She had seen a gynecologist in a neighbouring city, who had pronounced the situation hopeless from the point of view of palliative treatmient, and advised hysterectomy. She was extremiiely loath to undergo this operation, and she informed me that she had received a proposal of marriage, but she was firmly determ-nined that she would not accept it if hysterectomy was absolutely necessary. From her history and the examination, I agreed with the other gynecologist that operation was necessary, but I suggested that an exaimiination under an anasthetic should be made to determine if it were possible to remove the fibroids and leave the uterus. After this examiination, which was a very thorough one, I thought that I might be able to do myonlectomy, and I told her so. At the operation I removed eight fibroid tulmlours and left a very ragged-looking uterus. So unpromising did the uterus appear that imy assistant urged me to perform hysterectomy, for which I had the patient's full permiiission if it were necessary. However, I had experience of some very good results frolmi mlyomectom-iy, and so I determined to leave the uterus behind. For some days after the operation she was extrellely ill, but ultimately she made a satisfactory recovery. Somie little time after the operation she got married, and within a few mllonths she became pregnant. She wrote to me from India asking if she should come home for the confinement, but I told her that I thought it was unnecessary if she placed herself in the hands of a specialist there. Her pregnancy ran an uneventful course, and so simple was her confinement that it was all over in a matter of a few hours and before the doctor arrived. Three years ago I was com-pelled to performl hysterectomy on account of excessive menstrual discharge. There were only a few simiall fibroids found in the slightly enlarged uterus. II. RESECTION OF UTERUS FOR UTERUS BIcORNIS. (a) Uterus Bicornis Unicollis (Symmetricus).-The operation of resection of a uterus bicornis unicollis (symmetricus) has not been performed many times. I know of no recorded case in this country. Further, I cannot find any record of a detailed examination of the scar where this operation had been performed previously. This I can supply, for, as stated below, the uterus was removed at the second parturition. The following is the history of the case.1
Uteruts Bjcorn*s Unicollis (Symmetricus)-Resection of Uterus-Two Normal
Pregnancies.-This patient was seen by me with Dr. Millar, of Shettleston, when she was two and a half months pregnant. She was aged at that time twenty-five years, and had been married for nine months. Dr. Millar informed me that he had difficulty in deciding between a myoma complicating a uterine pregnancy, a pregnancy in a double uterus, and an extra-uterine pregnancy. By the time I saw her, however, the diagnosis was simpler, because the cervix was dilated and the ovum could be felt through the dilated cervix. We could therefore exclude the third possibility. I could not, however, decide between the first two. She was sent into the Maternity Hospital, and after removal of the ovum I carefully exalmiined the condition, and found that we had to deal with a uterus bicornis unicollis in which pregnancy had developed in the right half. She made a satisfactory recovery, but some m-lonths later Dr. Millar sent her into my wards in the Royal Infirmary suffering from-l a second abortion, and again in the right half. When she recovered from the second curettage I explained to her the exact condition, and told her I thought I could improve matters, and that with her permission I would resect the uterus. I thought this, was quite possible, because I had examined the uterus very carefully under anmstliesia between the two abortions. She willingly consented, and I excised a portion out of each half, and carefully stitched the two halves together. She became pregnant eight miionths later. During the later months she resided in my wards in the Royal Infirmary, and wheni labour began, about full-time, was transferred to the Maternity Hospital. I watched her very carefully during the first stage. I allowed the second stage to go on for two and a half hours, and then, frightened that rupture might occur, I thought it advisable to deliver her with forceps. The pelvis was slightly flattened, and the head lay transversely just above the outlet. I experienced : much greater difficulty in the delivery tlhani I had expected, and unfortunately did conlsiderable injury to the child. The child was born alive, but asphyxiated. It seemed to make satisfactory progress, but ultimately died oni the twelfth day of convulsions, the result of the cranial injuries. After the delivery of the placenta, I passed my gloved hand into the uterus to deterimiine the conidition of the cicatrix. I found the placenta had been situated on the posterior wall. What was of special interest and satisfactiol, however, was the fact that I could feel a longitudinal ridge runnling v-ertically along the anterior and posterior uterinie wall.
She was delivered of a seconid clhild in Septemiiber, 1920, by Ca-.sarean section. Both returned hom-ie in excellent health. I performled hy-sterectomy because she dreaded another pregnancy.
You here see the specimen and a drawing made by Mr. Maxwell. Dr. McIntyre will show, later, on the screen the macroscopic and microscopic appearances of the anterior and posterior wounds. I wish you to note the scar on both the anterior and posterior wall. It is quite visible, and under the microscope consists largely of fibrous tissue and interspersed muscle fibres-the fibrous tissue predominating.
I was surprised when I came to examine the scars that the relative proportion of fibrous to muscular tissue was so considerable. We have, therefore, in this case an instance where exact co-aptation of the wound in a non-gravid uterus was secured, a scar consisting largely of connective tissue-a scar, however, which stood the strain of two labours.
(b) Uteruts Bicornis Unicollis Asymmetricuts (Rudimentary Horn).-I have had three cases of this nature in which I removed the rudimentary horn, but in onlv one, as far as I am aware, has pregnancy followed. This case is of particular interest, as the patient had two comparatively easy parturitions. The following is the history of the case:
This patient, an unmarried womiian, aged 22, was brought to ime by her lmlother onl account of most extreme dysmenorrhoea. The pain occurred on the first day of the period, and lasted for about twenty-four hours. She informed me that a gynacologist had removed one ovary three years before, because it was slightly cystic, and that he had found the uterus was of the nature described above, the left half being rudimentary. He now suggested removing the other ovary. After examination under an anaesthetic I confirmed these facts. But I explained that the removal of the ovary was not the proper course, and that I would suggest removal of the rudimlentary horn, as in all probability it was responsible for the dysmenorrhaea. This I did some days; later. After renmoving it, I stitched and covered up the w%Nall w%%ith cellular tissue and peritoneum.
The dysmenorrhcea was practically removed. Some years later she married, and within a few months becaimie pregnant. The pregnancy ran a normal course until the later weeks, when a certain amount of pelvic uneasiness was complained of, and albumin appeared in the urine. Labour caim-e on in the eighth mnonth, and the child presented by the breech. It was born alive. The patient's recovery was delayed by albuminuria, which persisted for several weeks. A few weeks ago she gave birth to a second child. The labour was easy; it occurred a couple of weeks before time.
III. WOUND IN THE UTERUS FROM PERFORATION WITH A SOUND.
That very complete regeneration by muscle fibre function can take place in a small wound of the uterus is proved by the specimen to which Dr. McIntyre will refer later. But, personally, I am very doubtful whether, after an extensive wound, it is possible to secure a scar in which the tissue is. predominantly muscular; the scar will always be very largely fibrous.
IV. WOUNDS AFTER CANSAREAN SECTION THROUGH THE ACTIVE CONTRACTILE PORTIONS OF THE UTERUS.
This group of wounds of the uterus has been very fully investigated. In these investigations the following facts have transpired: (1) A number are defective, and some give way during a subsequent pregnancy or labour. According to Eardley Holland's statistics, this occurs in about 4 per cent. of cases.
(2) The process of rupture is generally a hernia of the membranes through the scar. The scar in these wounds is defective on the inside, where a gutter along the internal aspect of the wound is to be noted. Into this gutter the membranes project just as the peritoneum does in an abdominal wound which has united unsatisfactorily. (3) Infection of the wound in all wounds is the most important factor in the causation of any unsatisfactory union. (4) The method of stitching and probably the material used, as Eardley Holland has claimed, are important factors.
After examining a number of scars, I ventured some years ago to advance certain reasons as to why the uterine wound after the ordinary Caesarean section is prone to weakness in its structure. I will now refer to them again.
(1) The Difficulty in securing complete Asepsis.-Now this is specially difficult to secure in the uterine wound, because of the danger of a spread upwards from the vagina. If the uterine wound in Csesarean section becomes directly infected through the abdominal opening, the surgical team is to blame. The surgeon and his team should be able to prevent such an occurrence. But owing to the fact that Caesarean section has often to be performed with the patient imperfectly prepared vaginally, and upon a structure so easily infected, it is not to be wondered at that even in the hands of the most careful and experienced operators infection of the uterus from below cannot always be prevented.
(2) The Uterine Muscle-fibres during the Puterperium are in a state of degeneration. An autolysis occurs in the muscle fibres. It stands to reason, therefore, that the healing process must be interfered with in the early days of the puerperium as a result of this degeneration.
(3) The Sheets of Muscle which form the Uterine Wall are irregutlarly distributed, and this is seen very clearly in Caesarean section whenever the uterus begins to retract. The surface of the wound, then, instead of being smooth, becomes irregular and puckered, and no matter how carefully the surgeon stitches the wound there remain between the surfaces small pockets filled with blood. These are replaced by fibrous tissue.
(4) The State of Unrest of the Uterus subsequtent to Operation.-Not only does the uterus " retract," but from time to time it "contracts." If the uterus contracts before the sutures are inserted it will be observed that the edges of the wound gape, and considerable traction has to be put on the sutures if the edges of the wound are to be approximated. If, on the other hand, the edges are approximated when the uterus is passive or retracted, when contractions supervene they strain the sutures. This alternate contraction and relaxation therefore disturbs exact co-aptation and favours the occurrence of small collections of blood between the co-apted surfaces. Here again, then, is a condition which favours the formation of connective tissue. A cut muscular fibre will heal by muscle tissue if the gap between the fibres is minute, but, as Dr. McIntyre will demonstrate, this will not occur if the gap is pronounced.
(5) The Necessity imposed tpon the Surgeon of using his Sutuqres not only as Co-aptors but as Hemostatic Agents.-For the ideal healing of a wound, next to asepsis comes complete haemostasis. The general surgeon secures this by picking up bleeding vessels and if necessary applying ligatures to them. The obstetric surgeon cannot do this. He has to apply his sutures firmly if he wishes to stop bleeding and prevent the effusion of a certain amount of blood between the cut surfaces of the uterine wound.
(6) A Placenta situated on the Anterior Wall in the line of Incision is an
Unfavourable Factor.-This occurs in 40 per cent. of cases. In such the operator will find that he has a layer of tissue peculiarly difficult to stitch and co-apt exactly. It is very spongy, very friable, and contains large vessels, and no matter how carefully he applies his sutures they have not the same hold. Again, this favours effusion of blood between the edges, and, further, it favours the formation of a gutter along the internal line of the wound already referred to.
I do not here refer to the influence exerted on a scar where the placenta becomes implanted over it at a subsequent pregnancy, an influence which Holland claims from his investigation does not favour thinning or rupture of the scar: I refer here to the difficulty of securing good union of the edges of the wound when the placenta is encountered in the line of the scar of a previous operation.
I maintain, therefore, that there are very decided factors which militate against an absolutely sound cicatrix and which cannot be prevented if the incision is made over the upper contractile portion of the uterus. The more exhaustive examination of scars made by Dr. McIntyre's investigations, the results of which he will describe later, only confirm the views I have expressed, viz., that after the ordinary Caesarean section there are and will always be a quite appreciable proportion of cases in which the scar is defective.
V. WOUNDS AFTER CONSERVATIVE C2ESAREAN SECTION WITH THE INCISION MADE IN THE LOWER UTERINE SEGMENT. Anyone who has employed this method and seriously studied the formation and anatomy of the lower segment must be impressed by the following advantages this area presents to the surgeon who is anxious to secure a sound uterine cicatrix. Both Eardley Holland and I have already referred to this matter in our writings on the subject.
(1) The wall of the uterus in this area is thin, especially if labour has been in progress for some time: it is often not more than one-sixth of an inch in thickness.
(2) The tissue consists of fibro-muscular tissue as in the upper segment, but here the fibrous tissue is much more abundant. Dr. McIntyre has tried to estimate the relative proportion of muscular and fibrous tissue.
(3) It is less vascular. It is surprising how slight is the bleeding when an incision is made in this area.
(4) As a result the surfaces of the wound can be more accurately approximated, and the formation of these pockets of. blood-clot already referred to can be prevented.
(5) This area of the uterus, although it does not remain absolutelv inactive after the uterus is emptied, is more passive, and the wound has a chance of healing better, for it is less disturbed than is a wound in the upper segment.
One has only to look at the appearance of the lower segment, as shown by frozen sections, to appreciate this point and its importance.
(6) The' wound is completely covered with bladder-wall and peritoneum.
This keeps the wound extraperitoneal, limits slight infection, and prevents any adhesions of the uterus to surrounding tissues and structures. Dr. Hendry will give his experience of repeat operations in this segment, and will be able to inform you that in not a single case were there any adhesions of uterus to surrounding structures.
(7) Should infection unfortunately occur, it is an area that can be reached from the vagina should that be thought necessary, for the cervix can be pulled down and the bladder reflected from the cervix.
(8) The wound in the lower segment is not put on the stretch during a subsequent pregnancy: it is only after prolonged labour that this occurs. Very different are the conditions in the upper segment when during the whole time of pregnancy one is in doubt as to how the scar will stand the strain of the ever-increasing distension of the uterus and the active contractions of labour.
I leave it to Dr. Hendry to give you his impression of "repeat " operations on this area. Unfortunately, I cannot speak on this point from any extensive experience, for at present I take no active part in the practice of the Maternity Hospital.
There is one detail in the technique which I think is of considerable importance. In stitching this area one is very apt to pull in a portion of mucous membrane, with the result that there will be a weakening in the scar. The mucous membrane should be stitched separately with very fine catgut or silk, and the edges of the fibro-muscular wall most carefully co-apted.
As regards rupture of the scar no case has occurred in Glasgow. Franz1, Wolff2, and Vogt' have reported cases, but in one certainly the incision extended into the active contractile portion of the uterus, and this to my mind is always a danger where a longitudinal rather than a transverse incision is employed. In America there have also, undoubtedly, been a few cases in which the scar showed slight weakness, but no ruptures are reported as far as I know.
Considering that the operation has been performed thousands of times in America and Germany, as will be noted from the American and German journals, and is ever increasing in favour, by this time there should have been more cases of rupture. Almost without exception, the experience of those who have done repeat operations is entirely satisfactory.
One point more, and then I have finished: it is with reference to the line of incision. In America the incision most favoured is Beck's modification of Kronig's technique, which is a transverse incision of the peritoneum just at the reflection to the bladder, and a longitudinal one through the fibro-muscular wall. In Germany the longitudinal incision is also generally employed. Personally, I prefer, and have always employed, the transverse incision for the uterine wall, and if you observe the formation of the lower uterine segment after delivery you will appreciate that a wound so placed is at greater rest than one directed longitudinally. With the longitudinal incision a tearing into the active contractile portion of the uterus during the extraction of the child is liable to occur, especially if the operation is performed before the lower uterine segment is well developed.
There have also been one or two cases recorded of injury to the bladder. Unfortunately, there is considerable confusion in the nomenclature of the incision, e.g., I notice that in America "The Low Cervical Incision" is the term very commonly employed. This terminology would be quite permissible if it had been determined that the lower uterine segment was of cervical origin, but this matter is still in dispute. In Gernmany the following terms are employed: " Suprasymphysare Transperitoneale," "Suprasymphysitre Kaiserschnitt," " Suprasymphysare Schnittentbindung." Personally, I think it is much better to describe the incision as " The Lower Uterine Segment Incision," for we all know what that means: it is an incision in the thinned-out portion of the uterus below Bandl's ring.
Although I have been for many years a strong advocate of the lower uterine segment incision, not so much because of its advantage in suspect and septic cases, but because it yields a stronger uterine scar than an incision made in the upper contractile portion of the uterus, I am not so prejudiced as to refuse to admit certain disadvantages which this incision may possess. One of the objections to it is that it is best performed after labour has progressed for some time, and where there is a good lower uterine segment. This means waiting I Zeit. f. Geb. u. Gyn., 1915, lxxvii, p. 212. 2 Zeit. f. Geb. u. Gyn., 1914, lxxv, p. 740. :' I Uber die Entwickelung und den Ausbau der suprasymphysiiren Schnittentbindung," 1921. till labour has gone on for some time, and is less convenient than fixing a day and hour for the operation before the onset of labour, as a few are doing at present. However, the convenience to the operator is not an argument, unless in addition this early operation is of advantage to the patient. Now, it is only of advantage to the patient in such cases as eclampsia and placenta pravia when immediate operation is necessary. In fact, in certain cases it is of distinct disadvantage, as, for example, the borderline cases where with moulding the head may pass through after a time. Again, by operating before labour small and premature children are not infrequently delivered. I would emphasize this latter point for I know that there is a tendency amongst certain gynmcologists to operate before labour and largely to suit their convenience. It is not in the interests of patients.
There is one distinct disadvantage which I found on one occasion, and that is a head down in the pelvis, the operation being undertaken for contracted outlet. In such a case the lower uterine segment incision is most unsatisfactory, because neither the head nor the trunk can be brought through the opening in the uterus or only brought through with great difficulty. Fortunately, such cases are comparatively rare.
Another objection that has been urged is the tearing of the vessels at the side of the uterus. Should this unfortunately occur, though it has not happened in my experience, I think the vessels can be clamped and ligated. I think it is of distinct advantage to put, as I do, a controlling stitch at the side of the uterus before one makes the transverse incision.
The objection that it is unsuitable for placenta praevia does not hold, for, as you are aware, even in the ordinary classical OCsarean section the placenta is encountered in 40 per cent. of cases.
The more I see of this operation, and the more reports I get regarding it, the more convinced do I become that it is the ideal operation, and I am very glad to think that in other countries it is being so extensively employed by leading gynsecologists. Our country is notoriously conservative, and, speaking generally, very slow in adopting new methods. Long may it continue so, at least in medicine. But this operation has reached the stage when we must all give it a very extensive trial in this country, for all the reports regarding it are most encouraging.
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